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Seismic attenuation at low fmqucncy has previously bc.cn modc]cd
using two appmachcs: (1) l~xamination  of all possible microstruc-
[uml dislocation mechanisms that involve irrcvcrsiblc  thermo-
dynamics [Minstcr and Anderson 196’1, P. TIons.  R. S. Lond. A,
299]; (2) l’aramctcrizc~  supcrposilicm  of oI~c-dil~~ctlsio]]aJ  ana]oguc
springs and dashpols,  usually consislin~  of a Ihrcc-parameter s[an-
dard linear solid arrangement /l,iu  et [il. 1976, GJ.R.A.S’., 47].
‘J”hc first approach is appealing in that a strong connection is made
bctwccn ]l~iclo~]~ccl~atlical  dissipation and shor(-term creep that can
bc studied in the laboratory. ‘JIIc second approach has the advan-
tage of providing a robust ‘fit’ to actual  seismic observations, but
has lit[lc intrinsic physical content. } lcrc wc present an entirely
ncw approach that is based upon composite theory of viscoclastic
materials. ‘J’hc. moclcl consists of viscoclastic  inclusions cnlbcddcd
in a viscoclas[ic matrix. “1’he model }~as the unique advantage that
it can bc constrained by seismic observations of lateral 1 iartb struc-
[urc..  At the hcar[ of this rl]cological  approach is construction of a
gcncralinxi se l f -consis tent  schcmc (GSCS). A (w~o-(lill]c]lsio~~al
consti[u[ivc  equation is derive.d that contains a very natural tran-
sient crccp behavior. ‘1’hc ,slrcss evolution of a two-J)hasc  mcxiia in

a J~UR~-ShC:iI’  CICCJ)  test is discussed in dc(ai]. All of tlw ~,ffc,ctj~~c,
propcrlics  of this composite rheology arc controlled by a single  sc.t
of iso[rq)ic  elastic constants, h~ and pc, two viscosities, q an(i  II’

(for matrix and particulate phases, rcspcctivcly)  and the volume.
collccl][l;i[io]l,”  c , of hctcrogcncitics. I’hc rclcvan[ dimensionless
P21”:IIIIC.(C1’S [11’C V  : hx/pr, c a n d  ~ 1 11’/11. l;or R << 1 t h e  prc.dic[cd
()(m) diagram consists of a sing]c  low frequency peak and a single
higher frequency valley. All intcrprc(a[ions  of mantle tomographic
imaging ilnp]y lateral tcmpcraturc contras(s  of O 1(K) “C w grc:itcr.
1 ligh (cmpc,ralurc  crccp mcchanis[ns imply orders of magnilucic  in
lateral viscosity variation. Supcrposilion of N phases of varying
dimcmionlcss  viscosities R ~, }{2,  . . . I{i . , . RN and concentrations
is discussccl.
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